Targeting JAK/STAT Signaling to Prevent Rejection After Kidney Transplantation: A Reappraisal.
The profound involvement of cytokines in allograft rejection makes the molecules that control their actions, members of the Jak-Stat pathway, ideal targets for pharmacological intervention. Numerous studies have demonstrated that Jak3 is widely involved in the activation cascade and function of most immune cells. Tofacitinib, an oral Janus kinase inhibitor that targets Jak1/Jak3 dependent Stat activation, has been assessed as a substitute for calcineurin inhibitor therapy after low-to-moderate risk kidney transplantation in 3 randomized trials. Results using fixed-dose regimens showed a low incidence of rejection and better renal function with less interstitial fibrosis/tubular atrophy versus calcineurin inhibitor therapy. However, the safety profile of tofacitinib was poor, including increased incidences of cytomegalovirus disease, herpes zoster, BK virus, and nephropathy, which led to the discontinuation of its development for transplantation. High tofacitinib concentrations were independently associated with serious infection. Dosing according to exposure levels, coupled with pharmacodynamic monitoring based on phosphorylation of Stat5, could improve safety compared to the early fixed-dose regimens. Future studies could assess individualized dosing based on pharmacokinetic and pharmacodynamic monitoring. Additionally, because the increase of viral infections under tofacitinib may have been influenced by overlapping toxicity with concomitant mycophenolic acid, exploration of alternative adjunctive therapies (eg, a mammalian target of rapamycin inhibitor or belatacept) may demonstrate a better efficacy/safety profile. We believe that Jak inhibitors are a good and useful addition to the immunosuppressive armentarium for kidney transplant patients, and that new studies with personalized drug dosing, improved immune monitoring, and better patient selection should be performed.